L
ack of prescription drug benefits is a problem that plagues many Medicare beneficiaries; in 2003, 31% of these individuals had no coverage (1) . Not only does this void lead to increased out-of-pocket spending for medications, it also increases the likelihood of deliberate nonadherence to medication and less spending on basic necessities (1, 2) . The cost of medication is particularly burdensome for low-income seniors who spend a greater proportion of their income on these expenses (1, 2) . Lowincome Medicare beneficiaries without drug coverage have limited options if they are not eligible for Medicaid drug assistance. Individual states can pursue alternatives for their residents, including Pharmacy Plus demonstrations (waivers to expand the eligibility for Medicaid drug coverage) and State Pharmacy Assistance Programs. Only 4 states, however, have approved waivers and only 25 states provide pharmacy assistance programs; therefore, they are not a solution for all seniors (3, 4) . An option available for all low-income individuals is pharmaceutical company assistance programs and discount cards for covered medications. If resources are available to encourage participation in these programs, persons without drug coverage and with incomes meeting program guidelines can receive eligible medications at reduced cost or free of charge. However, these programs are often underutilized because patients and health care professionals are unaware of their existence (and their qualification requirements) and because of the time and complexity of the applications (5).
On 8 December 2003, President George W. Bush signed the Medicare Prescription Drug, Improvement and Modernization Act (MMA) into law (6) . The MMA adds prescription coverage to the Medicare benefits with the goal of alleviating the cost of medications, particularly for persons with low annual incomes or high out-of-pocket medication costs. The details of the plan's eligibility requirements and covered expenses can be found in Table 1 and Table 2 . To assist low-income seniors, the program includes provisions for subsidies to provide drug coverage to eligible persons with modest assets and incomes of 150% of the federal poverty line (FPL) or less (7) . The MMA also includes a provision for private companies to offer approved drug discount cards to provide temporary assistance for prescription costs until the MMA drug benefit begins on 1 January 2006 (7) . Participation in the program is voluntary and is limited to the selection of 1 card. Beneficiaries began to enroll in May 2004, with the goal of selecting the card that would offer the greatest discount on their current medications.
The Congressional Budget Office estimates that 87% of Medicare beneficiaries will enroll in the prescription benefit in 2006; the Centers for Medicare & Medicaid Services (CMS) approximates that 11 million seniors will be eligible for low-income subsidies (10, 11) . We sought to determine how the MMA drug discount card and prescription drug benefit would affect low-income persons who require pharmaceutical company assistance for obtaining and affording medications.
METHODS

Overview
Our purpose was to determine the out-of-pocket expenditures of low-income senior citizens who obtained medications with the aid of pharmaceutical company assistance programs, the Medicare drug discount card, and the Medicare prescription benefit. Approximately 41% of patients at Amherst Family Practice have Medicare. The practice has 7 physicians and is located in Winchester, Virginia. Winchester is in Frederick County, which has an estimated population of 66 611 and contains a level II, 405-bed medical center that serves the tri-state region of northwestern Virginia, West Virginia, and western Maryland.
After our study received approval from the Human Subjects Review Board of Shenandoah University, participants were identified through a database search of patients at Amherst Family Practice who had received assistance from pharmaceutical companies in the preceding 7 months. The database included patients without prescription insurance who could not afford their medications and relied heavily on medication samples and were referred by physicians or office personnel. Participants with Medicare Part A and Part B coverage were identified from the database and were considered for inclusion. To be eligible, persons had to have obtained at least 1 oral or inhaled medication with pharmaceutical company assistance. Patients were excluded if they were not receiving an oral or inhaled medication, had provided incomplete information for the analysis, had a change in eligibility for pharmaceutical company assistance, or were no longer seen in the practice.
The records of all eligible patients were reviewed for the following: total yearly income; household size; current long-term oral and inhaled medications, dosage, and directions; and the current means for acquiring medications. Topical medications, including creams, ointments, and ophthalmic drops, were excluded because we could not accurately assess a day's supply and because the medications were often prescribed by a physician outside our practice. For each person, total medication costs for various scenarios were evaluated: projected monthly and yearly medication costs without assistance, current monthly and yearly medication costs with pharmaceutical company assistance programs, projected monthly and yearly medication costs with the Medicare drug discount program, and projected monthly and yearly medication costs with the Medicare prescription benefit.
Eligibility criteria for transitional assistance with the Medicare drug discount program and low-income subsidies with the prescription benefit were obtained from review of the MMA (7). Cash prices for 30-day supplies of medications were obtained from www.drugstore.com to estimate costs paid by persons receiving no assistance. To determine the discount received with the Medicare drug discount program, the interactive tool on www.medicare.gov was used; the card program providing the greatest total discount (lowest monthly cost) for all medications was selected. Medication prices were obtained in June 2004. The Appendix (available at www.annals.org) provides details on how drug costs were calculated.
Statistical Analysis
Statistical analyses were completed with SPSS software, version 12.0 for Windows (SPSS, Inc., Chicago, Illinois). Patients were stratified according to 2004 federal poverty guidelines (8) . Income categories were defined according to the MMA (7) as less than 135% of FPL, 135% to 150% of FPL, and greater than 150% of FPL. We determined a patient's FPL income category by calculating total yearly income from all sources and by household size. Descriptive statistics were used to calculate demographic data for the entire cohort and within FPL categories. Differences in total monthly and yearly cost of obtaining medications without assistance, with pharmaceutical company assistance, and with the Medicare drug discount program and prescription benefit were examined for the entire sample and within different FPL categories.
Role of the Funding Source
No funding was received for this study.
RESULTS
We identified 211 potential participants; after background reviews, 137 met eligibility requirements. Sixtynine people were excluded for not receiving Medicare benefits; 1 person was excluded for providing incomplete information, 1 person was ineligible for pharmaceutical company assistance, and 3 others were no longer seen in the practice. The participants' demographic data are shown in Table 3 . Of 137 participants, 15 people (10.9%) were receiving some Medicaid benefits but were not eligible for drug coverage; therefore, none of the persons met the requirements for the subsidized $1 and $3 copayments (Table 2). Most medications obtained with assistance from
Medicine and Public Issues
Impact of the Medicare Modernization Act on Low-Income Persons pharmaceutical companies resulted in no cost to the patient; few persons used the pharmaceutical company discount cards. The medications received by our participants were similar to those most frequently purchased by lowincome individuals and all elderly persons, according to reports by the Pennsylvania Pharmaceutical Assistance Contract for the Elderly program and the American Association of Retired Persons (12) (13) (14) . In our analysis, cardiovascular medications were the most commonly purchased drugs (42.6%), followed by lipid-lowering agents (13.7%), antidiabetic drugs (11.2%), and psychotropic agents (7.7%). The top 5 medications were atorvastatin, metoprolol, hydrochlorothiazide, amlodipine, and lisinopril.
Total medication expenditures for FPL income groups not receiving assistance were compared with expenditures under the various programs. These data are presented in Table 4 . Savings with pharmaceutical company assistance programs were consistent throughout income groups. 
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Medicare Drug Discount Cards
Of the 109 persons eligible for transitional assistance with the Medicare drug discount program, 56% would qualify to pay only 5% of drug costs. Over a 12-month period, transitional assistance would last an average of 3.2 months (range, 0.8 to 12 months) and would result in monthly costs ranging from $2.10 to $77.13 (mean, $20.94). With the credit expended, the discount on medications would be similar to that received by the group with incomes greater than 135% of FPL; monthly costs increased 11.4-fold to an average $259.71 (range, $22.85 to $720.69). Ineligibility for transitional assistance led to a 25% increase in yearly out-of-pocket drug costs. Although the Medicare drug discount program resulted in savings for all income categories compared with no assistance, medication costs were 2.2 to 3.3 times higher (depending on eligibility for transitional assistance) than those incurred with pharmaceutical company assistance programs.
Medicare Prescription Drug Benefit
Most participants (85.4%) qualified for low-income subsidies; of the entire cohort, 25 persons (18.2%) had annual out-of-pocket costs that exceeded $3600, the point at which catastrophic coverage begins. All income categories had lower out-of-pocket medication costs with the Medicare prescription benefit than with no assistance; those with lower FPL incomes had greater benefit because of the low-income subsidies.
When out-of-pocket costs with the Medicare prescription benefit are compared with costs with pharmaceutical company assistance, the option offering the best benefit varied by income group. For the group with incomes less than 135% of FPL, the Medicare prescription benefit was the best option for lower medication costs. No advantage was apparent between the 2 options for persons with incomes ranging from 135% to 150% of FPL, and pharmaceutical company assistance resulted in lower medication costs for incomes greater than 150% of FPL ( Table 4) .
The Figure illustrates the monthly drug expenditures by persons with the Medicare prescription benefit whose incomes were either 135% to 150% of FPL or greater than 150% of FPL. The lower income group had higher drug costs in January because of the $50 deductible, but monthly out-of-pocket costs remained constant thereafter. However, monthly drug expenditures of the higher income group varied throughout the year because of the $250 deductible and a gap in coverage. Within those 12 months, 35% of the higher income group (7 out of 20 participants) had total drug costs less than $2250. Of the remaining individuals in this group, 55% (11 participants) stayed in the gap in coverage, whereas 10% (2 participants) reached catastrophic coverage. When the gap in coverage was reached, drug costs were higher overall; absolute increases ranged from $168.01 to $446.00 over 1 to 2 months.
With the Medicare prescription benefit, the group with incomes less than 135% of FPL paid 7.8% of their total yearly drug expenditures, whereas the groups with incomes of 135% to 150% and greater than 150% of FPL were responsible for 38.0% and 68.7% of their drug costs, respectively.
DISCUSSION
Our analysis found that the MMA offered a low-income Medicare population without previous drug coverage lower drug costs than those they would have incurred by 
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Impact of the Medicare Modernization Act on Low-Income Persons obtaining medications without any assistance. The population that we studied received help with medications through pharmaceutical company programs, which resulted in substantial reductions in total medication costs. For this group, we found that the Medicare drug discount program resulted in out-of-pocket costs that exceeded those associated with pharmaceutical company assistance programs. With the Medicare prescription benefit, our findings varied depending on eligibility for low-income subsidies. Compared with other options for obtaining medications, the Medicare prescription benefit offered greater savings to individuals with incomes less than 135% of FPL than to any other group. Groups with incomes of 135% to 150% FPL and greater than 150% of FPL had reductions in out-of-pocket costs with the prescription benefit compared with no assistance; however, an advantage over pharmaceutical company assistance programs was not evident. For the higher-income group, the gap in coverage resulted in large increases in monthly medication costs over 1 to 2 months for two thirds of the participants despite a reduction in overall medication costs. To illustrate how each option and eligibility for transitional assistance and low-income subsidies can affect out-of-pocket costs, case scenarios and projected costs are provided in Table 5 .
Strengths of the Analysis
A strength of our analysis is the examination of a reallife issue for low-income senior citizens who do not have prescription insurance, are struggling to afford medications, and are unsure whether the Medicare prescription program will benefit them in 2006. To evaluate the savings of the Medicare drug discount card, we attempted to mimic real scenarios by finding the discount card program that would offer the lowest price on all of a person's medications. We then examined the savings over 12 months, including the effect after transitional assistance has been exhausted. Although our analysis illustrates the impact of the Medicare prescription plan for seniors eligible for lowincome subsidies, it also demonstrates the effect in lowincome patients who are ineligible for subsidies. Findings for those individuals revealed variable month-to-month out-of-pocket costs because of the design of the standard benefit. Our analysis found a dramatic reduction in medication costs with pharmaceutical company assistance programs in a population with low, fixed incomes; these programs create a viable alternative to the Medicare prescription benefit for individuals who do not qualify for low-income subsidies.
Limitations of the Analysis
Our analysis is not without limitations. We obtained baseline drug costs from www.drugstore.com, which offers discounts off retail prices; therefore, actual savings compared with retail pharmacy prices may be greater than we have estimated. Several pharmaceutical companies have established adjunct plans to the Medicare drug discount card programs to provide additional savings to seniors who have depleted transitional assistance and for seniors with incomes between 135% and 150% of FPL (15, 16) . These additional benefits were not incorporated into our analysis and should result in lower drug costs on select medications. 
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A limitation in our analysis of the Medicare prescription benefit was the unavailability of specific asset criteria for eligibility for the low-income subsidies; therefore, eligibility was based solely on income. Because beneficiaries must meet annual income and asset limits to receive low-income subsidies, our results probably overestimated the number of seniors who would receive the subsidies. Last, we evaluated a population of low-income Medicare beneficiaries who had no drug coverage and needed assistance with obtaining medications; therefore, our findings may not apply to Medicare beneficiaries of all income levels or to those with existing prescription coverage.
Other Evaluations of the Medicare Drug Discount Cards
The savings of the Medicare drug discount program and the impact of transitional assistance have been evaluated by the Centers for Medicare & Medicaid Services (CMS), the Lewin Group, and the American Enterprise Institute (9, 16, 17) . Compared with our evaluation, most of these analyses examined the discounts on specific medications and the influence of transitional assistance over various time frames. The CMS study evaluated commonly used brand-name and generic medications and reported overall savings of 12% to 21% and 28% to 75%, respectively; savings with transitional assistance were greater over a 4-month period, averaging 44% to 92% (17) . The Lewin Group found that total savings averaged 35% over 18 months with the Medicare discount card and 47.3% with transitional assistance versus 19.9% in ineligible seniors (16). Last, the American Enterprise Institute found that ineligibility for transitional assistance (persons with incomes Ͼ 200% FPL) led to smaller discounts on brandname (8% to 13%) and generic drugs (6% to 23%) over 7 months than those received by eligible persons (brandname, 53% to 69%; generic, 50% to 78%) (9) .
We found less benefit for transitional assistance over a 12-month period, regardless of a person's eligibility, than the authors of these previous analyses. Our research suggests that pharmaceutical company assistance programs are a better way for low-income individuals to save money, especially given the increase in costs after the depletion of transitional assistance.
Other Evaluations of the Medicare Prescription Benefit
In 2005, CMS estimated that the Medicare prescription benefit would pay 50.4% of drug costs for beneficiaries ineligible for low-income subsidies in 2006 compared with 96.1% for those who are eligible (18). Regarding lowincome subsidies, the Medicare prescription benefit will pay 85% of medication costs for persons with incomes ranging from 135% to 150% of FPL to 98% of costs for persons with full Medicaid benefits and incomes less than 100% of FPL (18).
In another analysis by the Kaiser Family Foundation and the Actuarial Research Corporation, persons without previous drug coverage who qualified for low-income subsidies were estimated to achieve, on average, an 89% reduction in drug costs. In comparison, ineligible persons had a 50% reduction that diminished to 23% when monthly premiums were factored into expenses (19) . Persons eligible for low-income subsidies would save across all FPL income categories: 84% savings for incomes less than 100% of FPL, 85% savings for incomes ranging from 100% to 135% of FPL, and 77% savings for incomes ranging from 135% to 150% of FPL. For an estimated 5.7 million persons (41.6% of beneficiaries) who do not apply * FPL ϭ federal poverty line.
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Impact of the Medicare Modernization Act on Low-Income Persons for low-income subsidies or who have qualifying incomes but excessive assets, drug costs will be 2.5 to 9.5 times higher, depending on their income category. PricewaterhouseCooper's evaluation of the Medicare prescription benefit found that beneficiaries without previous drug coverage, regardless of income, would pay 41% of total drug costs on average; senior citizens qualifying for low-income subsidies would pay only 5% to 15% of drug costs, depending on the degree of benefit (20) . These researchers performed a separate analysis in low-income beneficiaries (limited to persons with incomes of Յ 150% of FPL) and found that the proportion of individuals paying less than $250 annually for medications will increase from 40% to 65% with the drug benefit and the low-income subsidies. The out-of-pocket costs for medications will decrease from an average $1495 yearly to $725 (21) .
A recent report stated that an estimated 2.37 million Medicare beneficiaries will have qualifying incomes for low-income subsidies but will be ineligible because of excessive assets (22). These individuals will face much higher drug costs with the standard drug benefit. The existing analyses of the prescription benefit fail to illustrate how a gap in coverage will affect people from month to month. The average 2.2-fold increase in out-of-pocket costs that occurs over 1 to 2 months when beneficiaries reach the gap in coverage found in our analysis could create a hardship for fixed-income individuals who are ineligible for lowincome subsidies.
In summary, 15% of Medicare beneficiaries will be eligible for transitional assistance with the Medicare drug discount cards (8) . We found that the $600 subsidy helps offset drug costs, but recipients face large increases in medication costs when it is exhausted; those individuals who are ineligible for transitional assistance will realize little savings. The use of pharmaceutical company-sponsored assistance programs provided lower out-of-pocket costs and should be considered for all low-income seniors; the Medicare drug discount card and transitional assistance can be used for unmet medication needs. Most pharmaceutical company programs will not limit access for persons with Medicare-approved discount cards.
In addition, 37 million Medicare beneficiaries are projected to enroll in the Medicare drug benefit in 2006 (8) . For the estimated 11 million senior citizens eligible for low-income benefits, we found that the program substantially reduced medication costs compared with expenditures by persons receiving no assistance (8) . The remaining low-income individuals who do not qualify for the low- Medicine and Public Issues Impact of the Medicare Modernization Act on Low-Income Persons income subsidies will receive the standard benefit and face higher out-of-pocket costs and variable monthly drug costs if and when they reach a gap in coverage. In addition, persons with annual medication expenditures less than $810 who enroll in the drug benefit will actually pay more for drugs than if they had no coverage (9) . Table 5 illustrates how eligibility for the low-income subsidies can drastically affect out-of-pocket medication costs. Before enrolling in the drug benefit, individuals should consider their eligibility for low-income subsidies and their prescription needs and projected costs. For some seniors, such alternatives as pharmaceutical company assistance programs may provide more cost savings. 
